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Objective: To compare the analgesic efﬁcacy and rate of wound healing of combination of 0.2% Glyceryl
Trinitrate and 2% lignocaine ointments with 0.2% Glyceryl Trinitrate and 2% lignocaine ointment sepa-
rately after Milligan Morgan hemorrhoidectomy.
Design: Randomized control trial.
Place and duration of study: Combined Military Hospital, Kharian, Malir and Bannu. November 2007 to
August 2011.
Patients and methods: Patients undergoing Milligan Morgan hemorrhoidectomy were randomized into 3
groups by using computer generated table. Group A received combination of 0.2% Glyceryl Trinitrate and
2% lignocaine ointment, Group B 2% lignocaine and Group C received 0.2% Glyceryl Trinitrate ointment.
These ointments were given on twice daily basis. Pain scores were measured on a 100 mm Visual Analog
Scale. Pain scores and quantity of oral analgesics used were compared daily until the 7th post-operative
day. The time required for complete healing (in weeks) was also compared.
Results: Out of 210 patients, 192 (67 Group A, 64 Group B and 61 Group C) completed the study. De-
mographic data were comparable in all three groups. There were statistically signiﬁcant reductions in
pain scores and quantity of analgesics used from the ﬁrst to the fourth post-operative days in Group A.
The time required for complete healing was also signiﬁcantly reduced in the combination group. There
were no signiﬁcant side effects in any group.
Conclusion: The combination of 0.2% GTN and 2% lignocaine showed better pain relief resulting in less
use of oral analgesics and faster healing of the wound after Milligan Morgan hemorrhoidectomy.
 2014 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Hemorrhoidectomy had become a gold standard procedure for
3rd and 4th degree hemorrhoids [1]. Post-hemorrhoidectomy pain
remains a major concern to patients as well as to the surgeons.
Many patients prefer to live with the symptoms of hemorrhoids
rather than undergo surgery, mainly because of post-).
ciates Ltd. Published by Elsevier Lthemorrhoidectomy pain [2]. Different treatment modalities to
minimize post-hemorrhoidectomy pain have been evaluated. Anal
dilatation [3] and internal sphincterotomy [4,5] had shown some
promising results but are invasive procedures which may cause
ﬂatus incontinence due to irreversible sphincter damage. Narcotics
and non-steroidal anti-inﬂammatory drugs (NSAIDs) may be quite
beneﬁcial but they usually require a high dosage, resulting in more
known gastrointestinal side effects [6]. Many topical preparations
have also been used quite successfully, namely nifedipine [7],
botulinum toxin [8,9], metronidazole [2,10,11], sucralfate [3,12] and
lignocaine [13]. Local inﬁltration of lignocaine [14] and ﬂavonoidsd. All rights reserved.
Table 1
Demographic and clinical characteristics of patients.
Group Age in years Male Female Degree of
hemorrhoids
3rd 4th
A (Combination) 41.16  10.072 30
(44.77%)
37
(55.27%)
46
(68.7%)
21
(31.3%)
B (2% Lignocaine) 43.36  8.543 34
(53.1%)
30
(46.9%)
49
(76.6%)
15
(23.4%)
C (0.2% GTN) 41.72  9.306 30
(49.2%)
31
(50.8%)
43
(70.5%)
18
(29.5%)
K.I. Khan et al. / International Journal of Surgery 12 (2014) 329e333330[15] has been. Many studies have evaluated the analgesic efﬁcacy of
0.2% GTN ointment on post-hemorrhoidectomy pain. As yet, there
is no consensus due to headaches and conﬂicting results. To date,
no study has compared 0.2% GTN, 2% lignocaine and the combi-
nation of both for post-hemorrhoidectomy pain. We compared the
efﬁcacy of combination of 0.2% Glyceryl Trinitrate (GTN) and 2%
lignocaine ointments with both the constituents (0.2% GTN and 2%
lignocaine ointment) separately to evaluate their effects on post-
procedure pain and healing time [4,16,17].
2. Methodology
This was a multicenter double blind, prospective, randomized
control trial conducted at Combined Military Hospital, Kharian,
Malir and Bannu, Pakistan from November 2007 to August 2011.
Inclusion criteria were: patients above 18 years of age of both
genders and undergoing surgery for 3rd or 4th degree hemorrhoids
(according to the American Society of Colon and Rectum Surgery
Classiﬁcation [18]). Exclusion criteria were: pregnancy or lactation,
any other concomitant perianal pathology warranting surgery,
patients with cardiovascular pathology, patients taking nitrates or
calcium channel blockers, patients allergic to GTN, lignocaine or
any of their components and poor general condition (ASA IV or V).
All the patients undergoing study were informed about the aims
and protocol of the study and written consent was obtained. The
ethical committees of all the three hospitals approved the study
protocol. Eligible patients were randomly assigned to one of the
three treatment groups according to a computer generated list
using random allocation software. A minimum of 210 patients (70
in each group) were required (calculated by computer generated
software/calculator by feeding the required ﬁelds) to detect an a
signiﬁcance level of 0.05 with 80% power. Group A received a
combination of 0.2% GTN and 2% lignocaine ointment; in Group B
the patients were given 2% lignocaine ointment and in Group C 0.2%
GTN ointment was given to the patients. The combination of 0.2%
GTN and 2% lignocaine as well as 0.2% GTN ointment was prepared
in white soft parafﬁn by the hospital dispenser and placed in the
similar containers. All the patients underwent standard Milligan
Morgan hemorrhoidectomy by a consultant surgeon at each center
either under regional (spinal) or general anesthesia as per choice of
the anesthetist. All the patients had standardized post-operative
care. They were advised to take sitz baths in lukewarm water for
at least 10 min twice daily (from 1st post-operative day and on-
wards), once in the morning preferably after passing stools and
again before going to bed. They were also advised to apply the
prescribed ointment with the ﬁngertip circumferentially 1 cm in-
side the anal canal, each time after taking the sitz bath. Stool
softeners were also advised to be taken (lactulose 30 ml twice
daily) from the 1st post-operative day until complete wound
healing. All the patients were given 75mg intramuscular diclofenac
sodium 12 hourly on operation day and were advised to take oral
codeine phosphate and paracetamol (Tablet Codogesic, Wilson’s
Pharmaceutical company, Pakistan) when required. Patients were
discharged after 24 h as per protocol, on individual basis. Patients
were given a follow up proforma and were instructed to chart pain
scores on a 00 mm (no pain) to 100 mm (worst pain ever) visual
analog scale (VAS) and asked to note down the total number of
analgesics taken on daily basis. Pain scores were taken daily, pref-
erably after defecation. Any complication occurring especially
headache, fever and/or excessive purulent discharge from the
wound were recorded and reported immediately to the responsible
surgeon. Headache was noted on 100 mm VAS on daily basis (00e
30 Mild; 30e50 Moderate; >50 mm Severe). Patients were fol-
lowed up on weekly basis from the 3rd to 6th week post-opera-
tively. Their pain scores as well as the total number of analgesicstaken were noted. The double blinding was ensured by not
disclosing the treatment group to the patient and to the surgeon
who examined the patients on each visit and recorded the data. All
the patients were examined for completewound healing and or any
other complication on each visit and their proforma was checked
for any error and advised accordingly. Completewound healingwas
deﬁned as complete epithelialisation of the wound. Data were
analyzed on SPSS 16 and one way ANOVA was applied for pain
scores, total analgesics used and rate of complete healing. P value of
0.05 with a conﬁdence interval of 95% was considered as
signiﬁcant.
3. Results
A total of 210 patients were enrolled in the study (70 in each
group), out of which 192 patients completed the study. The de-
mographic data and grades of hemorrhoids were comparable
within the groups (Table 1). All the patients were initially available
for the baseline evaluation. At the end of 6 weeks, 67 patients from
the combination group (A), 64 from the lignocaine group (B) and 61
from the GTN group (C) were available for the ﬁnal assessment. The
main reason for loss to follow-up was moving to other cities. A total
number of 9 (4.68%) patients fell into this category (5 from com-
bination group and 4 from GTN group). There were 5 patients who
suffered from severe headache (3 in combination group and 2 in
GTN group) and dropped out. The remaining 4 (2.08%) patients
became unwilling during the course of follow up, due to personal
reasons (1 from lignocaine group and 3 from GTN group). The dif-
ference in the pain scores was signiﬁcant between the combination
group and the two other groups from 1st to 4th post-operative days
(p< 0.05). Themean pain scores on VAS in combination groupwere
41.34, 17.91, 11.04 and 6.72 on day 1,2,3 and day 4 respectively. The
pain scores in lignocaine group were 45.62, 26.88, 18.44 and 10.16
and in GTN group 45.9, 31.48, 15.9 and 10.16 on days 1, 2, 3 and 4
respectively. Whereas there was only signiﬁcant difference be-
tween the lignocaine and the GTN groups on 2nd post op day
(p ¼ 0.016), mean pain score on VAS was 26.88 and 31.48, respec-
tively. The effect of treatment on pain scores is shown in Fig. 1. The
number of oral analgesics used on daily basis in each group was
given in Table 2. There was a signiﬁcant difference in the use of
analgesics between combination group and the lignocaine and GTN
groups on 1st, 2nd and 3rd post op days only (p < 0.05). There was
no signiﬁcant difference in the use of analgesics between lignocaine
and GTN groups (p> 0.05). Patients in the combination group had a
mean healing time of 4.45 weeks as compared to 4.48 weeks for
0.2% GTN group and 5.07 weeks for 2% lignocaine group. The dif-
ference was highly signiﬁcant between the combination group and
the lignocaine group (p < 0.001) as well as between GTN and
lignocaine groups (p < 0.001). There was no signiﬁcant difference
between combination and GTN groups (p ¼ 0.892). These data
suggest that GTN was the main differentiating factor amongst all
the three groups as far as healing time was concerned. The healing
Fig. 1. Effect of treatment on pain scores.
K.I. Khan et al. / International Journal of Surgery 12 (2014) 329e333 331rates are given in Table 2. 13 patients (6 from combination group
and 7 from GTN group) reported to have headache, out of which 5
patients had to be dropped from the study due to the severe
headache, 3 (4.48%) from combination group and 2 (3.27%) from
GTN group.4. Discussion
Pain after hemorrhoidectomy remained a concern to both the
patient and the operating surgeon. Achieving better pain control
usually demands parenteral analgesia which did not permit it to be
carried out as a day case procedure and as a result increasing the
overall cost of treatment [19]. Anal manometry had shown hyper-
tonia in patients with hemorrhoids and the surgical insult caused a
further increase in the spasm [20]. This spasm or increase in the
resting anal pressure of internal anal sphincter (IAS)may be amajor
causative factor in post hemorrhoidectomy pain.
Apart from traditional analgesics, many novel treatments had
been tried with their own merits and demerits. Topical lignocaine
ointment had shown slightly better pain relief but did not decrease
the use of analgesics and there was also no improvement in the
healing rates [20]. GTN being a donor of Nitrous Oxide (NO) e a
smooth muscle relaxant, has been successfully used in treatment of
chronic anal ﬁssure and had also shown promising results in faster
healing of post hemorrhoidectomy wound [21e23]. GTN was found
to relieve post hemorrhoidectomy pain signiﬁcantly due to relax-
ation of the IAS. This decrease in the spasm also resulted in better
blood supply and decrease in the ischemia of the perianal region
thus improving healing [5,24]. Despite the use of 0.2% GTN in post
hemorrhoidectomy patients, pain was not signiﬁcantly reduced
[6,25] so the need for oral analgesics in the form of either NSAIDs or
narcotic analgesics remained substantial [5]. In order to minimize
the use of oral analgesics we studied the analgesic efﬁcacy of the
combination of 2% lignocaine and 0.2% GTN ointment. The sec-
ondary objective was to evaluate the effect of this combination on
the healing rates.
In our study the gender distribution as well as the mean agewas
comparable to other studies [26,27] as well as within the groups.
The grades of hemorrhoids were also comparablewithin the groups
as well as with other studies [2]. After a careful search no
authenticated data was found in which combination of 0.2% GTN
with 2% lignocaine ointment was compared either with placebo or
any other treatment modality.
One of the objectives of our study was to compare the analgesic
efﬁcacy of all the three groups. The difference in the pain scores was
statistically signiﬁcant between the combination group and the
lignocaine group from 1st to 4th post-operative days. This differencedecreased to minimum and became statistically insigniﬁcant from
the 5th post op day onwards. When the results between the combi-
nation group and the 0.2% GTN group were compared the difference
in thepain scoreswas statistically signiﬁcant fromthe1st to 3rdpost-
operative daybut this differencewas lesspronouncedas compared to
the difference between the combination group and the lignocaine
group. Lastlywhen the pain scores between the lignocaine group and
the GTN group were compared the difference was statistically sig-
niﬁcant from 1st to 3rd post-operative days only. This overall result
could be explained on the basis of the pathophysiology of post-
hemorrhoidectomy wounds. The surgical insult was known to be
the main causative factor in increasing the IAS thus increasing the
pain in the initial post-operative period. GTN being a NO donor
decreased this spasmandabetter pain reliefwas achievedwhichwas
augmented by the addition of topical lignocaine ointment. As the
healing started this spasmtends todecrease so the additional effectof
GTN was minimized and the difference in pain scores between the
groups became insigniﬁcant. So by combining the topical anesthetic
with a NO donor/IAS relaxant the pain scores were reduced in the
initial post-operative period. This initial post-operative pain
remained to be the most troublesome feature of hemorrhoidectomy
for both the patient and the treating surgeon [19]. Most of the sur-
geons opted for parenteral analgesics during this time period which
not onlyabolished the chances of performinghemorrhoidectomyas a
day case procedure but had also resulted in over treatment of pain by
prescribing parenteral analgesics. This combination being a topical
application minimized the demand of parenteral analgesia and thus
can be helpful for advocating hemorrhoidectomy as a day care
procedure.
Silverman et al. compared topical diltiazem with placebo in a
randomized controlled trial instead of GTN as IAS relaxant and
showed better pain relief after hemorrhoidectomy in the early post
op period [27]. Another study by Patti and colleagues supported the
ﬁndings of Silverman by performing anal manometry in patients
suffering from hemorrhoids and found to have increase in resting
IAS tone, this resting tone of IAS remained elevated even after
hemorrhoidectomy in the initial post-operative period [19]. We did
not perform anal manometry and our results were based on sub-
jective ﬁndings only. Anal manometry is suggested in future studies
to conﬁrm the effects of the combination of GTN and lignocaine in
post hemorrhoidectomy patients. In another study the combination
of topical nifedipine (calcium channel blocker) and lignocaine had
been compared with topical lignocaine alone but it showed no
signiﬁcant difference in the time of rescue analgesia and use of oral
analgesics [2]. The only difference found to be signiﬁcant was in the
perception of pain at 6 h and on the 7th post-operative day, which
was better in the treatment group. In another randomized trial, the
difference in pain scores as well as rescue analgesia were not sig-
niﬁcant between GTN and placebo but the sample size was small
and a larger sample size and meta-analysis would be required to
conﬁrm the ﬁndings [28]. Tan and colleagues also showed no sig-
niﬁcant difference in pain scores and use of analgesics between
GTN and the placebo [29]. These ﬁndings were in contrast to our
study and further studies are required to compare the results.
The other objective of the studywas to evaluate the difference of
use of oral analgesics in the three treatment groups. We advised all
the patients to take oral paracetamol and codeine phosphate
(Codogesic) in case of pain from the 1st post-operative day onwards
and to record the number of tablets used daily in the 1st post-
operative week. The total number of analgesics being used in all
the three groups was given in Table 2. We did not compare the
results on the operation day because we gave intramuscular
diclofenac sodium 12 hourly to all the patients. So the difference in
pain scores as well as the use of analgesics on operation day could
not be compared with other studies. The difference in the use of
Table 2
Time taken for complete healing and oral analgesics used.
Group Complete healing
mean SD
Oral analgesics used (frequency)
1st POD 2nd POD 3rd POD 4th POD 5th POD 6th POD 7th POD
A (Combination) 4.45  0.744 81 59 29 11 4 2 1
B (2% Lignocaine) 5.08  0.762 110 80 47 18 9 4 4
C (0.2% GTN) 4.51  0.744 95 71 43 20 11 2 1
*POD¼Post-Operative Day.
Table 3
Comparison of groups for complete healing and pain scores.
Groups compared Complete healinga
(p value)
Post OP daily pain scoresb (p value)
1st POD 2nd POD 3rd POD 4th POD 5th POD 6th POD 7th POD
Combination & GTN 0.892 0.034 0.000 0.008 0.037 0.766 0.744 0.617
Combination & lignocaine 0.000 0.046 0.000 0.000 0.035 1.0 0.760 0.661
GTN & lignocaine 0.000 0.988 0.016 0.269 1.0 0.779 0.335 0.996
a Complete healing in Weeks.
b p value by comparing pain scores TAKEN on 100 mm VAS.
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and 3rd post-operative days only between the combination group
and the lignocaine group. The difference in the use of analgesics
was only signiﬁcant on 2nd post-operative day between the com-
bination group and the GTN group as well as between lignocaine
group and the GTN group. There was no difference between the
three groups in the use of oral analgesics on the 1st post-operative
day. It was presumed and was later conﬁrmed by a detailed inter-
view/discussion with the concerned patients that most of the pa-
tients were quite apprehensive about post-operative pain,
especially on the 1st post-operative day and their threshold to take
analgesics was very low and some of them even took the analgesics
preemptively. This drawback of the study could be overcome either
by conducting the study as an inpatient for the ﬁrst post-operative
week or to strictly instruct the patients not to take any analgesic
until a speciﬁed pain severity had been reached. Only a few studies
had shown the same results when topical GTN had been used [30].
Whereas in other randomized controlled trials there was no dif-
ference in the use of oral analgesics between topical GTN group and
the placebo group [27,28,30]. All these studies had either compared
topical GTN or topical nifedipine instead of comparing the combi-
nation of GTN and lignocaine with either placebo or any other
topical application so a true comparison could not be done.
The secondary objective of the study was to evaluate the added
advantage of GTN in form of faster healing rates. GTN had shown
better healing rates in treatment of Chronic Anal Fissure (CAF)
[31,32] and a number of studies had also shown its beneﬁcial effects
on wound healing after Milligan Morgan hemorrhoidectomy
[27,33]. The wound healing was found to be rapid in patients using
GTN in a study conducted by Karanlik et al., in which the rate of
complete healing at the end of 3rd week was 76.7% in the Nitro-
glycerine Group as compared to 46.7% in the placebo group [30]. In
our study, complete healing was deﬁned as complete epithelial-
ization of the wound. The ointments containing GTN showed faster
healing than the lignocaine group as the difference in healing ratesTable 4
Comparison of groups for Use of analgesics.
Groups compared Analgesics used (P value)
1st POD 2nd POD 3rd POD
Combination & GTN 0.010 0.032 0.014
Combination & lignocaine 0.000 0.003 0.005
GTN & lignocaine 0.373 0.727 0.951was statistically signiﬁcant between the combination group and
the lignocaine group and also between the GTN group and the
lignocaine group (Table 3). There was no difference in the healing
rates between the combination group and the GTN group. So the
presence of NO donor in the form of GTN resulted in better healing
rates. It was also observed that better analgesia and faster healing
also resulted in early return to work and normal activity thus
indirectly being beneﬁcial in terms of ﬁnancial burden to the
community and the state. These observations can be conﬁrmed by
conducting another study (see Table 4).
Headache remained themajor limiting factor in the use of topical
GTN in CAF or post hemorrhoidectomy patients [7,34]. In our study
fewer patients experienced headache but the severity was also mild
tomoderate.Mildheadachewasexperiencedby5patientswhereas3
patients hadmoderate headache. Only 5 patientswere dropped from
the study due to severe headache (3 from the combination group and
2 from the GTN group). A larger number of patients experiencing
relatively severe headache in other studieswasmost probably due to
the use of GTN in higher concentrations (0.4%) or when the patients
were advised to use it on thrice daily basis [35,36]. Inmost studies in
which 0.2%GTNwas prescribed on twice daily basis patients had less
headache andminimal dropouts.We advised our patients to use 0.2%
GTN twice daily, once in the morning preferably after defecation and
the second dose just before going to bed. The timing of this applica-
tion especially just before going to bed might also have resulted in
lesser frequency and severity of headache.
In a few studies the topical treatment was started immediately
after surgery which resulted in better pain relief in the ﬁrst 24 h
post-operatively as less parenteral analgesia was administered
[8,37]. In our study we prescribed intramuscular diclofenac sodium
75 mg 12 hourly to all the patients and the topical treatment was
started from the 1st post-operative day onwards. This was because
a few patients undergoing surgery under general anesthesia were
not able to apply the ointment on the operative day and failed to
follow the required protocol due to obvious reasons so this beneﬁt4th POD 5th POD 6th POD 7th POD
0.086 0.099 0.996 0.998
0.273 0.340 0.622 0.275
0.820 0.779 0.687 0.323
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and another study may be conducted to evaluate its analgesic ef-
ﬁcacy in the initial 24 h post-operatively.
5. Conclusion
It is safely concluded that the combination of topical lignocaine
and 0.2% GTN had better analgesic efﬁcacy from 1st post op day to
4th post op day.
It can also safely be concluded that the combination of GTN and
lignocaine and GTN ointment alone had faster healing rates as
compared to lignocaine ointment alone in cases of Milligan Morgan
hemorrhoidectomy. The side effects were also not the limiting factor
when the dosage and its timing were adjusted on twice daily basis.
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